Background: Postpregnancy full-length diastasis of the recti abdominis muscles is a common condition occasionally associated with atrophy of the subcutaneous fat located at the midline above and below the umbilicus. Objectives: The authors report a preliminary clinical experience with the suprapubic flap to prevent the late postoperative contour deformities of the postpregnancy abdomen. Methods: Between January 2005 and January 2015, all female patients undergoing abdominoplasty with the suprapubic flap were included in the present study. Electronic clinical records were reviewed to analyze the patients' ages, body mass index (BMI) scores, pregnancies, risk factors, and operative times, followed by a telephone-based survey to measure patient satisfaction. Results: Twenty-two patients were included. Their ages ranged from 19 to 36 years (mean, 27 years) and their BMI ranged from 17.5 to 22.5 kg/m 2 (mean, 20.5 kg/m 2 ). Postoperative follow up ranged from 12 months to 10 years (mean, 89 months). All patients had experienced at least one pregnancy and many of them multiple or twin pregnancies. Umbilical hernias were present in 18 patients. There were 5 unusual cases: one hematoma, one seroma, and three cases of hypertrophic scarring. Thirteen additional minutes were required, on average, to associate the flap. All patients were satisfied or very satisfied with the results. Conclusions: The suprapubic dermoadipose flap is an effective option to prevent the midline depression that would otherwise remain on the hypogastric region of postpregnant slim women with midline fat tissue atrophy.
patients request its surgical correction during abdominoplasty. Such a procedure significantly improves the abdominal contour, removing a substantial amount of skin and fat tissue and restoring the integrity of the abdominal wall muscle; however, it is not always possible to remove the supraumbilical skin and, consequently, the atrophied layer of fat tissue remains in the hypogastric region at the linea alba level (Figure 1 ). During the first few postoperative weeks, the edema delays the visibility of the defect, but when the edema subsides, a suprapubic grove becomes evident. This is a potential problem, especially in slim patients with scarce adipose tissue in the abdominal region.
Sinder originally reported the suprapubic dermoadipose flap technique to prevent this postoperative contour deformity in the 1970s, 2,3 although these reports were in nonindexed publications. There have not been any further reports on the application of this surgical resource in abdominoplasty patients in the medical literature.
The aim of this study is to report our preliminary experiences with this simple, although overlooked, surgical resource designed to prevent late postoperative contour deformities in slim women undergoing abdominoplasties and presenting severe recti abdominis diastasis associated with midline subcutaneous fat atrophy.
METHODS
Between January 2005 and January 2015, all female patients undergoing abdominoplasty with the suprapubic flap were included in the present study. In June 2016, electronic clinical records from each patient were reviewed to analyze the patient's age, body mass index (BMI), pregnancies, and risk factors, such as smoking and thromboembolism history. The recorded operative time of every procedure was also analyzed and compared to the average operative time for abdominoplasties in 22 consecutive patients with similar BMIs (<22.5 kg/m 2 ) who did not require a suprapubic flap and were operated on by the same surgeon. In addition to the analysis of their clinical records, the first author (H.F.M.) conducted a telephone-based survey to measure patient satisfaction with the surgery. Patients' overall satisfaction with the procedure and final result were rated on a scale of 1 to 5, where 1 was poor, 2 was fair, 3 was good, 4 was very good, and 5 was excellent.
All procedures were performed in accordance with the 1964 Declaration of Helsinki and its later amendments or comparable ethical standards. Informed consent was obtained from all the individual participants that were included in the study.
Surgical Technique
During the preoperative marking of the planned skin resection, a triangular flap that was 3 to 4 cm in width and 4 to 8 cm in length was demarcated according to the extent of the supraumbilical defect. In order to reduce dermal bleeding and depending on the length of the planned incision, the skin was infiltrated with approximately 60 to 80 cc of a 250-cc saline solution that included xylocaine (2%; 20 cc) and adrenaline (0.25 mg; 1/100,000). The flap was then prepared by de-epithelialization with a scalpel, taking care to remove any remaining epidermis to avoid late cyst formation and hair follicles, if present ( Figure 2A ). The incision proceeded along the lower abdominal marking, leaving the suprapubic flap nourished from its base. The skin and adipose panniculus were incised and then undermined by hand electrocautery proceeding towards the umbilicus, preserving Scarpa's fascia and ligating all large abdominal perforators.
Once the umbilicus was reached, a circumferential incision was made around it to release it, and the undermining continued superiorly until the surgeon reached the xiphoid process, allowing the exposure of the supraumbilical midline. After that, the de-epithelialized flap was raised ( Figure 2B ), achieving full midline exposure and revealing the diastasis recti abdominis. Rectus sheaths were reinforced by vertical plication from the xiphoid process to the pubis with inverted 2-0 polypropylene mattress sutures (Prolene, Ethicon, Somerville, NJ). In selected multiparous patients with wide diastasis recti and musculoaponeurotic laxity, an additional abdominal wall reinforcement was indicated by using an onlay polypropylene mesh (Prolene, Ethicon).
Typically, these patients also have umbilical hernias that are usually easily corrected with rectus sheath plication. Afterwards, the umbilicus was fixed to the fascia with inverted monofilament nylon 4/0 knotted stitches (Ethilon, Ethicon). The suprapubic flap was then sutured back to the recti abdominis muscle fascia, covering the lower plication area and occupying the infraumbilical area, which requires tissue filling ( Figure 2C ).
In cases of lateral flaccidity and in order to promote symmetrical resection and traction, a predetermined skin resection pattern ("en-block"), as described by the authors elsewhere, was planned and performed ( Figure 2B ). 4 This technique applies the principle of high lateral tension to address the abdominal flank flaccidity. 5 The skin resection pattern was modified to provide a significant lateral resection, placing the highest wound closure laterally, which lifts the lax anterolateral thigh and avoids the placement of all the tension on the mons veneris and consequent superior migration of the pubic hair. The technique achieves a symmetrical scar that is easily concealed according to the low-cut fashion trends for Latin American women. 4 In the remaining cases, the classical Pitanguy's technique was followed, 6 and the upper flap was divided in the middle and joined to the suprapubic skin with a temporary suture. The created lateral flaps were pulled downwards and medially and, by exerting counter-traction on the lower margin of the incision with the Pitanguy flap demarcator, the excess portion was excised and temporary sutures for distributing the tension of closure were applied. The suprapubic flap was then evaluated and trimmed, if necessary, to fit the remaining thinned lower area of the upper flap.
At the midline of the upper flap, a Y-shaped opening for the navel was created. In order to recreate a natural periumbilical depression, the fat tissue around the skin opening was removed and the navel was then exteriorized through it and sutured. Occasionally, the supraumbilical midline groove ("champagne groove") could also be recreated, above the Y-shaped skin opening, by lipectomy or liposuction. As the suprapubic flap is trimmed to fill just the infraumbilical linea alba, the supra-umbilical midline groove is not compromised. After the placement of drains, the abdominal incision was closed in three layers with 3/0, 4/0, and 5/0 monofilament nylon sutures (Ethilon). In this fashion, the flap was covered behind the upper abdominal flap, filling the thinner part of the flap corresponding to the infraumbilical linea alba. A schematic illustration of the suprapubic de-epithelialized flap is presented in Figure 3 .
All patients stayed overnight and were discharged with prescribed nonnarcotic analgesics (Sinalgico, Ketorolac, Bernabó Laboratories, Tortuguitas, Buenos Aires, Argentina), 20 mg every 8 h for 5 days, and prophylactic antibiotics (Septilisin Duo, Cephalexin, Bagó Laboratories, La Rioja, La Rioja, Argentina), 1 g every 12 h for 7 days, starting the day after surgery.
RESULTS
A total of 22 consecutive female patients were included in the present study. The age distribution of this cohort of patients ranged from 19 to 36 years (mean, 27 years). The mean BMI was 20. the long term, ranged from 12 months to 10 years (mean, 89 months).
All patients had experienced at least one pregnancy; seven had experienced multiple (2 or more) pregnancies, while four had experienced twin pregnancies. Four patients were smokers and were asked to stop smoking for at least three weeks before the procedure and one week after the procedure. For thromboembolism prophylaxis, all patients received low-molecular-weight heparin and compression stockings. One patient had a history of thromboembolic disease and recurrent pregnancy loss and received heparin treatment for five days after the procedure. The patients' demographics are summarized in Table 1 .
All procedures were carried out under general anesthesia by the first author. The Pitanguy's classical technique was indicated in 14 cases, while an "en-block" resection technique was carried out in 8 cases with lateral flaccidity. Umbilical hernias were present in 18 patients (81%). In this series, all associated umbilical hernias were repaired by simple rectus plication; however, this can still lead to an umbilicus that appears bulged and may require either a counter-incision in the fascia to repair it or approaching the stalk directly. Additional rectus sheath reinforcement with a polypropylene mesh was required in four cases. Liposuction was not used in any of the patients. Drains were removed before discharging in all but three cases; for those cases, the drains was kept in place for an additional three days due to the bloody aspect of the drained fluids.
There was one seroma, diagnosed by clinical examination and ultrasound, which required evacuation on just one occasion. There was also one case of minimal skin slough in a patient who was a previous smoker, which healed after conservative treatment with wound dressings. One case of hematoma required a return to the operating room for evacuation. No cases of infection were detected. Three patients had hypertrophic scarring at the medial area that was resolved with serial injections of Triamcinolone (Fortcinolona, FortBenton Co. Laboratories, Villa Luro, Buenos Aires, Argentina) with a 2-week injection interval. 7 The analysis of the recorded operative time for every procedure and comparison to the average operative time for abdominoplasties in patients with similar normal BMIs who did not require a suprapubic flap revealed that, in our hands, only 13 additional minutes were required, on average (range, 10-17 minutes). During the long-term follow up carried out by telephone, all patients were reached, and 12 patients rated the procedure and final results as excellent, 8 patients as very good, and 2 as good; the results are summarized in Table 2 . Representative cases are depicted in Figures 4 to 6. 
DISCUSSION
The use of dermoadipose flaps in abdominal surgery to prevent or treat abdominal scar adhesions to the fascia and muscle was previously reported, 8, 9 but its application in aesthetic abdominoplasty has received little attention.
To the best of our knowledge, the use of dermoadipose flaps to avoid hypogastric depression in slender patients following aesthetic abdominoplasty has not been reported in indexed publications. Despite the fact that, in these patients, the correction of the always-present midline diastasis recti by vertical plication from the xiphoid process to the pubis should in itself help to fill in this soft tissue deficiency, the addition of the suprapubic flap can help prevent any residual deformity. Furthermore, the flap provides additional reinforcement at the site where the tension and risk of dehiscence is highest. At the same time, it improves vascularization at the point where ischemic changes can occur.
In this cohort of patients, a polypropylene mesh was indicated in four women. Although the use of synthetic mesh is rarely indicated in aesthetic abdominoplasty, Kaddoura and Nasser have advocated its use in selected patients. 10 All of the patients who had rectus sheath reinforcement with an onlay mesh were multiparous women with wide diastasis recti and severe musculoaponeurotic laxity; they decided to undergo surgery because they looked like they were pregnant and were afraid of an eventual relapse.
The association of the suprapubic flap added a negligible increase in operating time-13 minutes in our series-while ensuring an appropriate abdominal contour in the long run. According to the telephone satisfaction survey, all of our patients were satisfied or very satisfied with the procedure. The BMI analysis revealed that slim women, several of them multiparous, with severe diastasis of the recti abdominis muscle are the main candidates for this surgical method. The normal-to-low BMI supports the finding that liposuction was not required in any case. Amongst the alternative treatments, when the thinned out area is preserved, the lateral fat panniculus surrounding the area can be sutured together. However, this approach often requires some skin excision due to the formation of skin pleats, resulting in an additional vertical scar at the midline as a little inverted "T."
Alternatively, once the defect becomes evident (after complete swelling subsides), fat grafting is a good alternative, although it always requires a second surgery (to harvest the fat tissue and fill the defect) and associated costs. Furthermore, additional procedures are often needed due to the unpredictable survival rate of the fat graft. 11, 12 In cases of adequate supraumbilical skin excess, it is possible to carry out higher resections, removing the thinned-out supraumbilical area, provided the patient is placed in a jack-knife position during surgery, which allows a secure deep fascial repair. However, a higher resection that includes the supraumbilical thinned-out area adds higher tension during closure on the mons veneris, resulting in a high risk of wound dehiscence, hypertrophic scar, scar diastasis, and superior scar migration. 13 Preservation of the supraumbilical skin area allows a low-tension closure and proper lower placement of the final scar. This is particularly important for Latin American women who wear low-cut bikinis, underwear, and trousers. 4 Although surgical scar revision is a common indication after abdominoplasty, this was not required in this cohort of patients. Three patients had hypertrophic scarring at the medial area that was successfully treated with serial injections of Triamcinolone with a 2-week injection interval. 7 Following the author's current protocol for the management of pathologic scarring, hypertrophic scars are always initially treated with steroids and surgical revision is only indicated when no response is obtained. In this fashion, the major contribution of this study is the reintroduction of a simple and overlooked surgical resource that, although originally designed to prevent late postoperative abdominal contour deformities, also allows the preservation of the thinned-out supraumbilical skin and a proper lower placement of the final scar.
The major limitations of this study are its retrospective design and the small number of patients included; however, it should be considered that this type of abdominal soft tissue defect is usually found in a special group of patients: postpregnant women with a low-to-normal BMI. The procedure is especially indicated in patients in whom the thinned-out supraumbilical skin cannot be resected because they required a lower placement of the abdominal scar to where it can be easily concealed with lowcut underwear and bathing suits. In order to confirm the suprapubic flap's usefulness, further prospective comparative studies are warranted. However, it is important to note that, in aesthetic surgery, not all questions are suitable for a randomized clinical trial and case series will still be needed whether for rare conditions or for interesting technical developments amongst other reasons. 14 An additional limitation is the fact that the first author (H.F.M.) personally conducted the patient satisfaction telephone interviews, which could have easily introduced bias in the patient responses. On the other hand, the absence of visual contact during telephone interviews is considered to result in loss of contextual and nonverbal data, compromising response interpretation and rapport. Notwithstanding, a telephone interview may allow patients to feel comfortable and able to reveal sensitive information, and evidence is lacking that they produce lower-quality data. 15 
CONCLUSIONS
Although overlooked for decades, the suprapubic flap seems an effective option to prevent the midline depression that would otherwise remain on the hypogastric region of slender women with midline fat tissue atrophy. This simple surgical technique should be included in the operative armamentarium of the plastic surgeon who aims to ensure an aesthetically pleasant abdominal contour for slim, postpregnant patients.
